Tap chi Cong nghé Sinh hoc 18(1): 103-116, 2020

ANH HUONG CUA COLCHICINE VA ORYZALIN LEN CAM UNG DA BQI VA
PHAT SINH HINH THAI CUA CAY LAN KIM TUYEN (4noectochilus setaceus
Blume) NUOI CAY IN VITRO

Vii Quéc Luan', P§ Thi Thiy Tam', Nguyén Phic Huy', Hoang Thanh Tung', Vii Thi Hién',
P56 Manh Cuwong', Bui Vin Thé Vinh?, Duwong Tin Nhyt"™

'Vien Nghién citu khoa hoc Tay Nguyén, Vién Han lam Khoa hoc va Cong nghé Viét Nam
*Truong Pai hoc Cong nghé Thanh phé Ho Chi Minh (HUTECH)

“Nguoi chiu trach nhiém lién lac. E-mail: duongtannhut@gmail.com

Ngay nhéan bai: 07.8.2019
Ngay nhén dang: 26.10.2019

TOM TAT

Lan Kim Tuyén (Anoectochilus spp.) 1a mot trong nhirng cdy dugc li€u quan trong duoc dung
dé chira bénh nhu huyét ap, tiéu duong, tim mach, gan, phdi ciing nhu phuc hdi strc khoe. Cam tmg
da boi bang colchicine va oryzalin duoc ing dung rong rai trén nhiéu loai thyc vat va dugc xem la
cong cu hiru hiéu trong chon tao gidng ciy trong. Trong nghién ciru nay, chdi non lan Kim Tuyén in
vitro véi chiéu cao 1 cm dugc xtr ly véi colchicine (0, 1, 2, 4, 6, 8, 10 uM) va oryzalin (0, 10, 20,
40, 60, 80, 100 uM) véi thoi gian xur 1y khac nhau (0, 12, 24, 36, 48 gid). Két qua cho thiy, chdi
dugce xir 1y tir 24 — 48 gioy v6i ndng d6 tir 2 — 10 uM colchicine va tir 40 — 100 uM oryzalin da xuét
hién nhitng bién di vé mat hinh thai tir 10,00% — 16,00% va cac chdi ndy c¢6 xu hudng phuc hdi sau
nhiéu 1an cdy chuyén. Kich thudc khi khiu c6 lién quan chit chd véi mirc do da boi, cay ludng boi
(2n = 2x) ¢6 kich thudce khi khau trung binh khoang 33,50 um & d6 phong dai x100 va khi do bang
phwong phap flow cytometry cho két qua véi dinh peak & 70 FL. Nhirng cdy da boi dwoc xé4c dinh
¢6 kich thude khi khau 16n hon 40,12 pm. Phuong phap do flow cytometry cho thdy cac cay co
chidu dai kich thu6c khi khau tir 40,12 pm dén 50,00 pm déu & dang the kham gitra cay ludng boi
(2n = 2x) va ciy ti bdi (2n = 4x) véi 2 dinh peak 70 FL va 90 FL. Cac mau dugc xir ly ¢ nong d 4,
6, 8 uM colchicine véi thoi gian xir 1y 48 gio va 60 pM oryzalin v6i thoi gian xtr 1y 24 gid c6 chiéu
dai kich thuéc khi khéu khoang 52,03 um dén 71,25 um dugc xac dinh 1a cay tir boi (2n = 4x) voi
dinh peak niam khoang 120 FL.

Tir khéa: cam img da boi, cdy tir boi, khi khdu, lan Kim Tuyén, phat sinh hinh thdi

MO bAU

Chi lan Kim Tuyén (dnoectochilus) c6
khoang 40 loai, ching moc sat khe sudi trén
nhiing thdm muc cua nhiing khu rung cay la
rong thuong xanh (Belitsky, Bersenev, 1999).
Mot s6 loai da duge s dung lam thuoc chira
bénh trong y hoc co truyen ctia mot s6 nuée &
Chau A nhu huyét ap, tiéu duong, tim mach,
gan, phdi va phuc hoi sirc khoe (Liang et al.,
1990; Lin et al., 2000). Mot s6 nghién ctu vé

phan tich hoat chat di cho thdy chung chia
nhiéu hop chit quan trong trong diéu tri bénh
nhu kinsenoside, flavonoids, [-sitosterol,
adenosine va nhiéu phirc hop méi di dugc tim
thdy (He et al., 2006; Zhang et al., 2013; Liu et
al., 2013; Vii Qudc Luan er al., 2015, 2017).
Niam 1981, ciy lan Kim Tuyén dugc thu hai
ngoai tu nhién c6 gia khoang 320 USD/kg trong
luong tuoi va 3200 USD/kg trong luong kho va
nhu cau str dung loai thao dugc nay ngay cang
tang (Lin, Namba, 1981a; 1981b). Cho dén nay,
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chung bi khai thdi qua mirc va cé nguy tuyét
ching ngoai ty nhién; cac san pham duge
thuong mai hoa trén thi truong hién nay chu yeu
c6 ngudn gdc tir nudi trong nhan tao va nhu ciu
thi truong cua chung tdng 1én hang nam. Nhu
cau trung binh hang ndm ctia Han Qudc va Nhat
Ban khoang 1000 tan va 70% phu thudc vao
hang nhap khau. Theo sd liéu théng ké so bo
nam 2014, s lugng giéng lan Kim Tuyén
Anoectochilus roxburghii dugc nudi cdy 1a 60
triu chai, san lugng hang nam 1a 2500 tin tuoi
va gia tri hang nam dat 30 ty nhan dan t¢ tai
Trung Qudc (Ye et al., 2017). Cam tng da boi
bang colchicine va oryzalin da dugc ung dung
rong rai trén nhiéu loai cay trong va dugc coi la
mot cong cu hiru hi¢u nham cai thién di truyén
cia nhiéu loai thuc vat (Madon ef al., 2005).
Trén mot sd loai lan Kim Tuyén, cam tng da
boi bang colchicine ciing da duoc thuc hién, két
qua cho thay sb lugng nhiém sic thé ting lén
gap d6i trén loai Anoectochilus roxburghii
tuong ung trong cdy ludng bdi va tir bdi (2n =
40 va 80) & nong d6 300 mg/L colchicine sau 13
ngdy xu ly (Wang et al., 2010). Trén loai lan
Kim Tuyén Anoectochilus formosanus khi dugc
xur Iy véi colchicine dé cam tng da boi, & nong
d6 100 mg/L colchicine két qua da thu duoc
50% cdy da boi va dinh lwong hoat chét
Gastrodin va Flavonoid trong cay tir bdi cao
hon déng ké so vé6i cy ludng boi (Chung ef al.,
2017). Trong nghién ctu nay, colchicine va
oryzalin dugc ding dé khao sat nong do va thoi
gian xir 1y thich hgp d6i véi sinh truéng va cam
tmg da bdi ¢ ciy lan Kim Tuyén nudi ciy in
vitro, ddng thoi do da boi cua cay duge xac dinh
bang phuong phap do kich thudc khi khau va
phuong phap flow cytometry.

VAT LIEU VA PHUONG PHAP
Vit liéu

Chdi non lan Kim Tuyén in vitro dugc tai
sinh tir cac dot than sau 20 ngay nudi cdy voi
chiéu cao 1 cm (Hinh 1a) dugc str dung dé xu ly
v6i colchicine va oryzalin.

Moi trwong va dieéu kién nudi cay

Moi trudng nudi cdy in vitro 1a moi trudng
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SH (Schenk, Hildebrandt, 1972) bd sung 1,0
mg/L BA, 0,5 mg/L NAA, 9 g/L agar, 30 g/L
duong, 1 g/L than hoat tinh va pH = 5,8 (Vi
Qudc Luan et al., 2015), sau d6 dugc hap khu
tring trong Autoclave ¢ nhiét d6 121°C, ap suat
1 atm trong thoi gian 30 phut. Sau khi xtr ly véi
colchicine va oryzalin mau dugc cdy vao binh
c6 dung tich 100 mL chira 20 mL moi trudong va
dat trong phong nudi véi nhiét do 25 + 2°C, do
am 55 — 60%, st dung anh sang dén huynh
quang voi cuong d6 40 — 45 pmol.m™.s™, thoi
gian chiéu sang 16 h/ngay.

Khio sat anh hwéng ciia ndng dd va thoi gian
xir ly colchicine hodc oryzalin 1€n sinh truéng
va phiat sinh hinh thai chdi lan Kim Tuyén
trong nudi cdy in vitro

O truong hop xir Iy bang colchicine, choi
non lan Kim Tuyén cé chiéu cao 1 cm duoc tién
hanh ngém trong dung dich colchicine & céc
néng d6 khac nhau (0, 1, 2, 4, 6, 8, 10 uM) véi
thoi gian xtr 1y (0, 12, 24, 36, 48 gid). Cudi
cung, chung duoc rira lai bang nudc cat vo
trang 3 1an va cdy lén méi truong SH c6 bod
sung 1,0 mg/L BA, 0,5 mg/l NAA, 30 g/L
duong, 9 g/l agar, 1,0 g/L than hoat tinh. Chi
tiéu theo di: ty 18 song sot, ty 1¢ phat sinh hinh
thai, chiéu cao chdi (cm), sd dot/chdi, khdi
luong tuoi (g).

O truong hop xtr ly bang oryzalin, chdi non
lan Kim Tuyén c6 chiéu cao 1 cm dugc tlen
hanh ngam trong dung dich oryzalin & cac ndng
dd khéc nhau (0, 10, 20, 40, 60, 80, 100 uM) va
thoi gian xtr 1y (0, 12, 24, 36, 48 gid). Cudi
cing, ching dugc rira lai bang nudc cat vo
trang 3 1an va cdy lén méi truong SH c6 bod
sung 1,0 mg/L BA, 0,5 mg/l NAA, 30 g/L
duong, 9 g/L agar, 1,0 g/L than hoat tinh. Chi
tiéu theo di: ty 18 song sot, ty 1¢ phat sinh hinh
thai, chiéu cao chdi (cm), s dbt/chdi, khdi
lugng tuoi (g).

Xic dinh d¢ da bdi thong qua khi khau

Tach mot 16p mdéng & madt sau cia 14 tir cac
chdi da xir Iy véi colchicine va oryzalin. Dt 16p
moéng 1én lam kinh, nho mdt giot nudc, day
lamen. D3t lam kinh 1én kinh hién vi quan sat va
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chup anh khi khau ¢ vat kinh x 100. Do dai khi
khau cia 1a da xa 1y > 1,25 x do dai coa khi
khau ddi ching duoc xac dinh 1a thé da boi
(Russell, 2004).

Xic dinh d9 da bdi bang phwong phap flow
cytometry

Can 50 mg 14 va dat trong dia petri, thém 1
ml dung dich A (14,3 ml MgSO, lanh, 15 mg
dithiothreitol, 300 uL PI stock, 375 uL Triton
X100 stock) vao dia, sau d6, cit nhuyén mau
bang ludi dao sic. Mau duoc loc qua mang loc
c6 kich thude 33 um. Ly tdm 15.000 vong/phut
tir 15 dén 20 gidy va loai bo phan dich phia trén.
Tiép theo, hoa tan cin trong 200 uL dung dich
B (3 ml dung dich A, 7,5 uL RNAse, 3.0CRBC)
va i 15 phit & 37°C, sau d6, chay mau trén may
Partec Ploidy AnalyserPA-I (Dolezel et al.,
1989).
Xir Iy s liéu

Thi nghiém xir 1y bang colchicine va
oryzalin mdi nghiém thirc xur 1y 25 mau voi 3
lan lap lai, bd tri hoan toan ngdu nhién
(Completely Randomized Design, CRD) theo
phuong phap cua Compton va Mize (1999) su
dung dé nghién ctru thyc vat trong phong thi
nghiém va nha kinh. Trung binh cua céc chi tiéu
theo ddi gilta cac nghiém thirc dugc xir 1y bang
phuong phép phan tich phuong sai (ANOVA),
sau d6 so sanh v&i phép thir Duncan & muc tin
cdy P < 0,05 bang phan mém SAS 9.1.

KET QUA VA THAO LUAN

Anh hwéng ciia ndng d9 va thoi gian xir ly
colchicine Ién sinh trudng va phat sinh hinh
thai chdi lan Kim Tuyén nuéi ciy in vitro

Nong d¢ va thoi gian xir 1y khac nhau cia
colchicine c6 tdc dong 1én qua trinh sinh trudng,
kha nang séng sot va phat sinh hinh thai choi
lan Kim Tuyen in vitro (Bang 1). Sau 90 ngay
nudi cdy, chdi lan Kim Tuyén & cac nong do 0,
1,2, 4, 6 uM/L véi thoi gian xtr Iy tir 12 dén 48
gio cho ty 1¢ song sot 100% (Bang 1); khi nong
dd colchicine tang lén 8 — 10 uM/L, c6 hién
tuong chét miu & cac mdc thoi gian xur 1y tir 24

— 48 gio (Bang 1, Hinh 1h). Witayaporn va dong
tac gia (2015) ciing chi ra rang, ty 1& séng sot
cua cay cau dip giam (65,2; 55,6; 48,1; 45,0 %)
khi ting nong do xir 1y véi colchicine (0,25; 0,5;
0,75; 1,0 % (w/v). Nguyén Thi Ly Anh va dong
tac gia (2014) khi tién hanh xir Iy chdi hoa cam
chudng véi colchicine cho rang, khi ting ndng
do va thoi gian xur ly véi ty 1€ (0,1% va 72 gio;
twong ung) ty 1¢ sdng sot giam chi con 46,67%.
Trong khi d6, cdy con dugc xtr Iy véi 5 mg/L
colchicine trong 96 gid cho ty 1¢ song sot chi co
16% (Suthana er al., 2012). Trong nghién ciu
nay, chdi dinh c6 xu huong ngung phat trién va
c6 xu huéng phat trién chdi bén khi xu ly

colchicine trong thoi gian dai va ndéng do cao
(Hinh 1d). Céc chi tiéu theo ddi nhu: chiéu cao,
sO dot, khdi lugng tuoi c6 xu hudng giam so vai
d6i chimg khi nong d6 xtr ly ting (Bang 1). Két
qua ciing cho thiy, mot sd choéi khi xur Iy véi
nong do 4 va 6 uM trong 48 gio ciing cho kiéu
hinh nhu 14 ddy va xanh dam (Hinh 1i. 2) va mot
sO dang hinh thai khac nhu nira 14 kham mau
tréng (Hinh 1b), la loang 16 v&i cac ving thiéu
sic tb (Hinh 1g). Choi mang 14 mau vang nhung
v6i vién kham xanh thu duoc ¢ ndng do xir 1y tir
4 — 8 uM voi thoi gian tir 24 — 36 gid (Hinh le,
f). Choi mang dét ngén, 14 thu nho, bo lan (Hinh
lc) thu duge & ndng d6 xir 1y 8 UM trong 48 gio
va 10 uM trong 24 — 48 gio. Mau xir 1y & nong
do (6 — 8 uM) voi thoi gian xu ly 24 gid cho ty
1¢ bién di hinh thai cao nhat (15,00 — 15,33 %)
(Bang 1). Ty 1¢ bién di hinh thai choi trong
nghién ctru nay thap hon so véi bao céo ciia mot
sO tac gia nhu Nguyén Thi Ly Anh va dong tac
gia (2014) cho két qua bién di hinh thai dat
(33,33 %) & nong d6 0,01% sau 72 gio. Wu va
dong tac gia (2007) lai cho két qua ty 1 dot bién
tang khi thoi gian xir 1y ting dan (24, 48, 72 gio;
15,63; 34,38; 50% tuong Ung) trén ddi tugng P.
grandifloras. L& Duy Thanh (2001) cho thay,
noéng do xur 1y hiéu qua véi colchicine 1a 0,1 —
1,0%, né)ng d6 thich hop cho mot sb loai cay
trf)ng l1a 0,2%, nf)ng do xir Iy cao vdi thoi gian
ngan cho hiéu qua t6t hon khi xtr 1y véi nong do
thdp va thoi gian dai. Khi nghién ciru tao giong
da boi bang colchicine ¢ nong do (0; 0,3; 0,5;
1,0%) trén phdi soma véi thoi gian 48, 72 va 96
gio ciling cho két qua tuong tu (Beyene et al.,
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2013). Tuy nhién, khi xur Iy colchicine tao da boi
in vitro, mdt sb tac gia lai cho riang ndng do
colchicine thip va thoi gian xir 1y dai cho higu
qua cao hon nhu: xir ly néng do colchicine
0,025% trong thoi gian 6 ngay cho ty 1€ tir boi
cao nhat 1a 10% trén cdy dua hau (Lam Ngoc
Phuong va Nguyén Kim Hang, 2010); tao c6 tir
bdi Brachiaria dat 3,9% khi nong d6 xir 1y 0,1%
colchicine sau 48 gio (Carine va Cacilda, 2009).
Nhu vdy, ndng do va thoi gian xir 1y colchicine
lén qua trinh bién di phu thudc vao kiéu di
truyén cta ting loai cdy. Khi xir Iy cochicine
trén loai lan Cau di€p nga Spathoglottis eburnea,
két qua thu dugc mot sO mau mang kiéu hinh
v6i 14 kham mau hodc tring (Witayaporn et al.,
2015). Cac ndng do xir Iy colchicine (1,25 — 6,25
uM) din dén gia ting ty 1¢ mau chét (Carvalho
et al., 2016). Ngoai ra, Awoleye va dong tac gia
(1994) di cho thdy, chi c6 24% cay con song sot
khi né dugc xu 1y voi 10,0 pM colchicine.
Nhimng két qua nay cho thdy muc do nhay cam
khac nhau véi colchicine tuy thudc vao loai
(Carvalho et al., 2016). Premjet va Premjet
(2016) bao cao két qua xir 1y colchicine & ndng
do thap (0,5 — 2%) khong anh huong den ty 1€
song, nhung ¢ néng do cao (5%) ty 1¢ song giam
xuong con 50%. Chat e ché phan bao tao ra
nhitng biéu hién ndi bat v& mit hinh thai c6 thé
nhin thiy duogc nhu 14, mau sic 1a bi thay doi,
nhung d6 chi 1a nhiing biéu hién tam thoi va
ching dan hoéi phuc lai binh thuong sau thoi gian
dai nuéi cdy. Toc do ting truong cua ciy duoc
xir Iy dot bién vai chiéu cao thip hon, chidu dai
long ngan, bién dang nhu 1a nhin so voi cay
ludng boi. Nong do colchicine cang cao cho ty
1é séng cang thap va tac dong ciia colchicine chii
yéu tap trung vao ky gitra ciia nguyén phén, tuy
nhién khong phai tat ca cic té bao dang trong
giai doan nguyén phan déu tro thanh da boi. Toc
do tang truong va khdi lugng cua ciy ludng boi
va da boi 1a khac nhau, do su két hop cua céac té
bao ludng boi va da boi gay ra hién tugng kham
v6i 14 nhan (Yang et al., 2015). Nhu vay, ¢ két
qua phat sinh hinh thai cta nghién ctru ndy cho
thdy cac dang hinh thai méi xuat hién tir 10% —
15,33% khi thoi gian xu ly tir 24 — 48 gid ¢ céac
nong d xtr 1y tir 2 — 10 pM/L colchicine.
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Anh hwéng ciia ndng d9 va thoi gian xir ly
oryzalin lén sinh trudéng va phat sinh hinh
thai choi lan Kim Tuyén nudi cay in vitro

Anh huong cua oryzalin ¢ cac nong do va
thoi gian xur Iy véi khac nhau 1€n qua trinh sinh
treong va phat sinh hinh thai chdi lan Kim Tuyen
nudi cy in vitro sau 90 ngay nudi cay duoc thé
hién qua Béang 2. Ty 1¢ sdng s6t ctia chdi khi xir
Iy v6i oryzalin cho thidy & nong do thap 0 — 40
uM/L hau nhu khong c6 su khac biét dang ké
(trlr ndng 40 pM/L véi thoi gian xtr 1y 48 gio)
(Bang 2). Trong khi d6, & cac ndng do 60 — 100
uM/L ty 1& mau chét co xu huéng gia ting. Két
qua cua nghién ctru nay cling phu hop véi bao
cao cua Carvalho va dong tac gia (2016) cho thay
nong do 3 va 6 uM oryzalin khong anh huong
dang ké dén kha nang sinh truong va phat trién;
tuy nhién, ting nong d¢ va thoi gian tiép xuc véi
oryzalin 1am anh hudng dén sy phét trién va phat
sinh hinh thai in vitro, chiéu cao trung binh giam
(62,67%), s6 luong i (44,62%), sO luong ré
(70,75%). Awoleye va dong tac gid (1994) bao
céo ty 1 sdng sot thap, sb lugng cay tai sinh va
chleu dai giam khi gia tang nong do oryzalin. O
nong d¢ cao va thoi gian xir 1y dai lam giam ty 1é
song s6t con 50% khi xir Iy cay gidng véi 13, 15,
22 uM oryzalin (Parson et al., 2001). Tac dong
cua oryzalin da thanh cong trong viéc gy ra su
thay d6i vé s lugng nhiém sic thé, trong khi
nong do thap cta oryzalin khong anh huéng rd
rang dén sy phat trién cua chodi, tuy nhién, nong
d6 cao lam chdi nhé hon. Stanys va dong tac gia
(2003) cho rang, tic dong cua oryzalin 1én tai
sinh chdi in vitro it bi anh huong bat lgi hon so
v6i colchicine. Chiéu cao chdi khi duge xir 1y véi
oryzalin cho két qua khac biét so v6i ddi chimg &
tit ca cac nong do va thoi gian xir ly. Ket qua ghi
nhan dugc cho thy, chiéu cao ch01 sO ddt, khoi
luong tuoi ¢ xu huéng giam khi nong do va thoi
gian xir 1y ting dan (Bang 2). Trong qué trinh
sinh truéng va phat sinh hinh thai chéi in vitro,
két qua cho ty 1¢ phét sinh hinh thai cao nhét
(14,00; 16,00%) thu duogc & néng do (40, 80 uM)
v6i thoi gian xtr 1y 36 gio (Bang 2). Két qua nay
thdp hon so v&i nghién ctru ctia Josephine va
dong tac gia (2015) véi bién di kiéu hinh (90 —
100%) & nong do xir 1y 30 — 150 uM sau 5 ngay
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xtur 1y chdi dinh cia cay Zehneria capillacea, két
qua nay cho thdy, sy man cam vdi oryalin giita
céc loai rat khac nhau din dén ty 1& % vé bién di
kiéu hinh giita cac loai rat khac nhau. O cac nong
dd va thoi gian xt 1y khéac nhau ciing thu dugc
mot sO kiéu hinh nhu than va 14 gan nhu kham
trang hoan toan (Hinh 2d, e), trén bé mit 14 loang
16 cac ving thiéu sic t6 (Hinh 2a, b, ¢) chi yéu
thu dugc & ndng do tir 40 - 60 pM va thoi gian
xir Iy dai tir 36 — 48 gio. Chdi hinh thanh véi
than ngin véi 14 nho (Hinh 2f, g), hodc chdi
chinh khéng phat trién va hinh thanh cum chdi
bén theo hudng bo lan va khong hinh thanh 1&
(Hinh 2h, i) thu dugc ¢ ndng do xur 1y cao tir 80 —
100 pM/L va thoi gian xir ly dai 36 — 48 gio.
Quan st cic cdy con sau khi tiép xtc oryzalin
cho thidy mot s bat thuong vé hinh thai nhu 14
cong, nhan, thiéu sic tb hodc loang 16 trén bé mat
la (Lam et al., 2014) va kiéu hinh khac biét

tuong tu da dugc bao cao bdi (Harbard et al.,
2012). Khi xtr ly dot bién co thé dan dén nhiing
bat thuong vé hinh thai ma khong thay doi vé
ludng boi cua cdy (Harbard er al., 2012). Anh
huéng cia néng do oryzalin 1én chiéu cao cay
ciling 14 diéu hién nhién va mong doi. Tuy nhién,
nhom tac gia hy vong rang, cac cdy sau khi xu 1y
s& phuc hdi va sinh truong gidng nhu ban dau
(Lam et al., 2014). Khi xir ly voi oryzalin cling
thu dugc hinh thai 14 16n hon, r& phét trién manh
hon so v6i cdy ddi ching (Parson va Benchamas,
2001). Céac cay con dugc xir Iy xuat hién bach
tang, lin v6i 1a day. Cay con xur 1y v6i 45 uM
oryzalin sau 7,5 gi¢ thuong bi chét vi néng do
cao (Parson va Benchamas, 2001). Nhu vay, &
két qua phat sinh hinh thai ctia nghién ctru nay
cho thdy cac dang hinh thai méi xuat hién tir
10% — 16,00% khi thoi gian xir 1y tir 24 — 48 gio
& céc ndng do xir 1y tir 40 — 100 uM/L oryzalin.

Hinh 1. Anh hwéng cua colchicine & cac ndng d6 va thdi gian xt ly khac nhau 1én qua trinh sinh trwéng va phat
sinh hinh thai chdi lan Kim Tuyén nuéi céy in vitro. a, Ngudn mau in vitro trudc khi xr ly; b, Chdi kham nlra la
mau trang; ¢, Chdi mang dét ngan, |4 thu nhé; d, Chdi chinh nglrng phat trién va phat sinh chdi bén; e, f, Chéi
mang la mau vang nhung vai vién khdm mau xanh; g, La loang 16 v&i cac ving thiéu sac t6; h, Chdi non chét do
nong do colchicine cao va thoi gian x@ ly dai. i1, Db ching; i2, Chbi véi 1a day va than dam; i3, Chéi v6i la thuén
dai; i4, Chdi mang dbt than ngan véi 14 tron va nhé; i5, Chdi mang dét ngén véi la nhé udn cong.
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Bang 1. Anh huéng cla colchicine & cac ndng dd va thoi gian xtr ly khac nhau 1én qua trinh sinh tredng va
phét sinh hinh thai chdi lan Kim Tuyén sau 90 ngay nudi cay in vitro.

Sé

Tylé

Néngds ' hol miu  maubién Chitu . Khéi
colchicine o " séng  dihinh P2 So  luong Hinh thai chéi
- o choi dot/choi twoi
(MM/L) . sét thai
(gi®) (%) (%) (cm) (9)
0 0 100° 0,00' 4,50° 6,00° 0,583 Chdi don, map, la to, xanh dam
12 100° 4,00 4,00 5,53 0,446° Chdi don, map, 14 to, xanh dam
24 100° 7,00 3,86 5,40 0,430% Chdi don, map, 14 to, xanh dam
1 36 100°  6,66] 3,76% 526  0a3ge"k  Choidon, map, dotngdn, 4
nhd, xanh nhat
48 100° 8 33" 376% 490 0.386%m Chéi don, map, dbt ngén, la
’ ’ ’ ’ nhd, xanh nhat
12 100° 6,66’ 3,90 5,36 0,440 Chdi don, map, 14 to, xanh dam
24 100° 12,66 3,86 5,26°% 0,420 Chdi don, map, 14 to, xanh dam
2 36 100°  11,66° 376 513"  ogop  Choi don map, dotngan, 4
nhd, xanh nhat
48 100° 10,00  360° 496" 0,390 S:g' f:n”r; map. dotngan, la
12 100° 7,66 3,90 5,30 0,426°° Chdi don, map, 14 to, xanh dam
24 100° 13,00° 3,80% 5,16%9 0,403" Chdi don, map, la to, xanh dam
4 36 100° 10,00°" 3,639 5,00%" 0,3804™ Choi don, mép, dot ngan, la
nhd, xanh nhat
48 100° 11,00%" 3.46" 4,86 0.376™ Ch9| don, méap, dot ngan, la
nhd, xanh nhat
12 100° 8,33" 3,86 5,20% 0,423%° Chdi don, map, 14 to, xanh dam
24 100° 15,33° 3.76% 4,96" 0,410%" Ch9| don, méap, dot ngan, la
nhd, xanh nhat
6 _ - PPY RSN
36 100° 13,33% 3,609 4,90 0,390 Ch9| don, méap, dot ngan, la
nhd, xanh nhat
48 100° 13,00c 340 4,70 037gm™  Choidon, map, dotngan, la
12 100° 9,00%" 3,80 5,26°% 0,416%"%  Chéi don, map, 14 to, xanh dam
24 100° 15,00%° 3,66° 4,96" 0,390™ Chdi don, map, 14 to, xanh dam
36 98° 15,00% 3.46" 4,90 0,383H" Ch9l chlnh ’cham phat trién, dot
8 ngén, 14 nhd, xanh nhat
v Chbi chinh cham phat trién,
48 95° 13,00° 3,43" 4,601 0,370™ hinh thanh cum da chdi, bo lan,
dét ngén, 14 nhd, xanh nhat
12 100° 10,66"° 3,76% 5,10"" 0,400 Chdi don, map, la to, xanh dam
_ Chbi chinh cham phat trién,
24 94° 15,00  3,53" 500" 0,376™  hinh thanh cum da chdi, bo lan,
dot ngan, 14 nhé, xanh nhat
10 _ _ Chéi chinh cham phat trién,
36 90° 12,33°% 3,40 4,70" 0,373™ hinh thanh cum da chdi, bo lan,
dét ngén, 14 nhd, xanh nhat
) Chdi chinh cham phat‘trlen,
48 81' 11,00%" 3,36' 4,50’ 0,360" hinh thanh cum da chdi, bo lan,
dot ngan, 14 nhé, xanh nhat
cv 0,51 10,70 2,15 2,03 2,32
F_Test * * * * *

Ghi chi: *Nhirng chiv cai khac nhau (a, b, c...) trong cling mét cot biéu dién sy khac nhau c6 y nghia véi P <

0,05 trong Duncan’s test.
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Hinh 2. Anh huéng cla oryzalin & cac ndng d6 va thdi gian xt& ly khac nhau 1&én qua trinh sinh trwdng va phat
sinh hinh thai chdi lan Kim Tuyén nudi cay in vitro. a, b, Chdi mang 4 khdm mét phan mau tréng; c-e, Than va
l& gan nhw bach tang hoan toan; f, g, Chdi mang dét ngan, 14 thu nhé; h, I, Chdi chinh ngirng phat trién do
ndng dd oryzalin cao va hinh thanh chdi bén vai 14 thu gon; j, Chdi non chét do ndng dé oryzalin cao va thoi

gian xt ly dai.

Bang 2. Anh hwéng cla oryzalin & cac ndng d6 va thoi gian xt ly khac nhau 1én qua trinh sinh trwéng va phat
sinh hinh thai chdi lan Kim Tuyén sau 90 ngay nudi cay in vitro.

sé Ty 1é .

Nongde Thoi g, mau o Chitu Khéi

. gian < bien di cao P N c 1A
oryzalin .. song R A dot/ich lwong Hinh thai choi
WML ¥R g hinhochoi g twoi (g)
W (@) o) thal  (om) g

(%)
0 0 100°  0,00' 460° 590°  0,590° Chéi don, map, 14 to, xanh dam
10 12 100° 3,66k  4,16° 553"  0,456° Chdi don, map, la to, xanh dam
24 100 4,66 4,00 550°  0,436°  Chdidon, map, la to, xanh dam
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0,406""  Chéi don, map, dét ngan, 1a nhd,
g

36 100° 6,00%  3,90¢ 5,30%
xanh nhat

. cd A ~ X z ., >
48 100° 6,33h” 2,83 5,00@1 0,4005defg Choi don, map, dot ngan, la nhd,
xanh nhat
12 100° 4,66% 3,96 540 0,443 Chdi don, map, Ia to, xanh dam
. cd .
24 100° 600 383 5269 040079  Chdidon, map, 4 to, xanh dam
20 36 100° 6669 3,639" 510°9 0393l Chdi don, map, dét ngén, 4 nho,
' : ' ' xanh nhat
48 100° 766"  346%  490% 0 383N Ch(‘“)ri] d’(rJ:ni map, dbt ngan, la nhé,
’ ’ ’ ’ xanh nha
12 100° 5,66 4,00 556°° 0,420°%  Chdi don, map, la to, xanh dam
24 100° 13,00 3,70°® 520  0,386%"  Chdi don, map, la to, xanh dam
40 36 990° 14.00® 350" 4909 (373 Ch(‘“)ri] dch:n, map, dbt ngan, la nhé,
’ ’ ’ ’ ’ xanh nhat
48 96.0° 1,004 336% 480" 0,366'" gg;)rl] cglrr\]r;]ghigr]]ﬁr:;tattr|en, dot
de )
12 1000 19007 3g0% 513 0416%%  Chdidon, map, l4 to, xanh dam
ab i X , N . .2 X
o4 96,0b C13,66 3,609h' 4,86h 0,4005defg Ch?| ch'lnh E;ham phat trién, dot
60 ngan, la nho, xanh nhat
36 895¢ 1300° 340 485"  oa3goeen  Choichinh cham phat trien, dot
ngan, la nho, xanh nhat
48 82,6° 1333° 3308 460 0,360%" Chf)i ch'l'nh E;hém phat trién, dot
ngan, la nho, xanh nhat
a bedef
12 218 gee 370% 5100 0406 Chdi don, map, I4 to, xanh dam
efg . A , ~ . . R X
o4 92.6° 16,007 h3,66 4,909h 0,3839@“ Ch?| ch'lnh E;ham phat trién, dot
ngan, la nho, xanh nhat
80 . . i A s ~ , « R A
36 823° 1433% 346« 480"  337oeen  Choichinh cham phat trien, dot
ngan, la nho, xanh nhat
. ~ Chbi chinh cham phat trién, hinh
48 72,6° 12,66 3,16™ 4,50%  0,356%"  thanh cum da chdi, bo lan, dét
ngén, la nhé, xanh nhat
efg . .
12 87.6¢ 033 3007 4g0h 03909  Chdidon, map, 14 to, xanh dam
cd N . A , ~ . . R X
24 77,6f e11,33 3,30“ 4,63 0,37Oefgh| Ch?l ch'lnh E;ham phat trién, dot
ngan, la nho, xanh nhat
100 A 12,33bc - ' i Cr]0| chinh chamxpha‘t trién, rllnh
36 67,3 d 3,03 4,60 0,363 tha’nh cum da chdi, bo lan, dot
ngan, la nhd, xanh nhat
1200 , Choi chinh cham phat trién, hinh
48 62,3 47 3,00™ 4,40k 0,340h' thé,nh cum da chdi, bo lan, dot
ngan, la nhd, xanh nhat
CcVv 1,67 14,33 2,54 2,06 6,72
F-Test : : : : :

Ghi cha: *Nhiing chi¥ céi khac nhau (a, b, c...) trong cting mét cét biéu dién sw khac nhau cé y nghia véi P <
0,05 trong Duncan’s test.
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Bang 3. Xac dinh d6 boi théng qua do kich thwéc khi khdu va phwong phap Flow cytometry.

‘ Thoi  Kich thwée khi Chi s6 ham
Nong do gian khau trung S6 mau da Mdrc d6 da lwong DNA
(MMIL) xtrly  binh/la boi boi (do béng Flow

(@i6)  (um) cytometry)
Colchicine  Oryzalin
0 (BC) 0 33.50 0 2n = 2x <70 FL
36 7015 1 2N=2X+20= 20 F & <90 FL
4 4x
48 4845 1 2n = 4x <120 FL
24 45,30 1 i’: 2= 70FL&<90FL
36 43,55 1 2N=2X+20= 408 <90
6 4x
36 4770 1 i’: T2XHIN= S0 FL& <90 FL
48 5532 1 2n = 4x <120 FL
24 50,00 1 i’: T2XHINE S0 FL& <90 FL
24 4714 1 ME2XH2M= S0 F 8 <00 FL
8 4x
36 41,25 1 i’:”x*z”: <70 FL & <90 FL
48 52.03 1 2n = 4x <120 FL
24 47,38 1 i’: T2XHINE S0 FL& <90 FL
10 2n=2x+2n=
36 45,32 1 4)’2‘ X*TEN= < 70FL&<90FL
40 48 4012 1 i’:”’”zn: <70 FL & <90 FL
24 7125 1 2n = 4x <120
60 z -
36 4756 1 i’: 2X+2N = 0 FL & <90 FL
80 24 4415 1 i’:”x*z”: <70 FL & <90 FL
100 24 46,37 1 i’: T2 70FL&<90FL

Xac dinh dd da bdi bing phwong phap do
kich thwée khi khdu va phuwong phip Flow
cytometry

Két qua thu nhan sau 12 thang cdy chuyén
cho thay, phan 16n cac chdi bi bién di hinh thai
do xtr 1y véi colchicine va oryzalin ¢6 xu huéng
phuc hoi lai va c6 kiéu hinh giéng véi nhiing
mau dbi chimg. Tuy nhién, da xuat hién nhiing
dang hinh thai m&i nhu than map, 14 to va ddm
hon (Hinh 3h). Qua kiém tra do kich thudc khi
khau theo phwong phap ciia Russell (2004) da

thu duge cdc miu c6 d¢ dai khi khau cia la da
xtr Iy > 1,25 x 1an so véi d dai ctia khi khau
ctia 14 d6i chimg dugc thé hién qua bang 3. Khi
quan sat khi khau trén nhiing cdy duge xtr Iy véi
colchicine cho thdy kich thudc cua khi khau
thuong 16n hon 40,12 pm va c6 hinh dang bat
thuong so vdi nhitng cdy khong xu 1y co kich
thude khi khau trung binh khoang 33,50 pm
(Hinh 3a, d) (Bang 3) va dinh ciia peak do bang
phuong phap flow cytometry nim & khoang 70
FL (Hinh 4a) 14 cay ludng boi (2n = 2x).
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Hinh 3. Sy khac biét vé& hinh thai khi khdu va chéi lan Kim Tuyén khi xt ly v&i colchicine va oryzalin. a-c, Xt
ly v&i colchicine; d-f, X& ly v&i oryzalin; a, d, Khi khau nhd, tron trén la cay déi chirng véi kich thuwéc trung
binh tir 33,50 um; b, e, Khi khau hinh bau duc véi kich thwéc trung binh tir 40,12 — 50,00 um thu dwoc trén
cay da boi khdm (2n = 2x) va (2n = 4x); ¢, f, Khi khu hinh thudn dai véi kich thuwéc trung binh trén 50 — 70 um
thu dwgc trén cay tir bdi (2n = 4x); g, Cay lwdng bdi (2n = 2x); h, Cay tl bdi (2n = 4x).

150 4a 150. -1bh 150 Jc
100 100 100
: :
50 - 50 1 2 50 .
0 - 0 E 0 o
0 50 100 150 0 50 100 150 0 50 100 150

Hinh 4. Xac dinh cay da boi bang phwong phap Flow cytometry. a, Cay lwdng bd (2n = 2x); b, Cay da boi
kham (2n = 2x) va t&r bdi (2n = 4x); ¢, Cay t& bdi (2n = 4x).
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Két qua do khi khau trén loai lan Kim
Tuyén Anoectochilus formosanus khi xur 1y véi
colchicine cia Chung va dong tac gia (2017)
cho thay chiéu dai cia khi khau cay tu boi (30,5
um) va cdy ludng boi (26,5 pm), diéu nay cho
thdy kich thudc khi khau co sy khac biét giira
cac loai lan Kim Tuyén. Chiéu dai khi khau do
duoc trén nhitng cdy da bdi cd kich thudce tu
40,12 pm dén 50,00 um (Hinh 3b. e) cho thdy
ching & dang thé kham giita cay ludng bdi (2n
= 2x) va cay to boi (2n = 4x) voi 2 dinh peak
nam khoang 70 FL va 90 FL (Hinh 4b). Kich
thuée khi khau do dugc voi chiéu dai tir 52,03
pum dén 71,25 pm (Hinh 3c, f) cho thdy chung
chi xuét hién 1 dinh peak nim khoang 120 FL
(Hinh 4c) 1a cdy tr bdi (2n = 4x). Két qua cia
cdy lan Kim Tuyén tr boi trong nghién ctru nay
cling phu hop v6i cay tor boi cua loai lan Kim
Tuyén Anoectochilus formosanus véi dinh peak
l6n hon 100 FL (Chung et al., 2017). Kich
thudc khi khau do dugc trén nhiing ciy da boi
cua nghién ciru nay ciing phu hop véi bao céo
ctia mot s6 tac gia cho thiy cay da boi, tir boi co
kich thudc 18 khi khau thuong 16n hon cay
ludng boi. Premjet va Premjet (2016) cho thiy
chiéu dai va chiéu rong cia 16 khi khau (35,2 va
27,9 um) co6 kich thuée 16n hon khi xtr ly véi
1% colchicine so véi cay ludng bdi (25,9 va
20,4 pm) va cay khong dugc xur ly c6 mat do
khi khau cao nhat (450/mm) trong khi cay duoc
xtr ly c6 mat d6 (110/mm). Trong nghién ctu
ctia Liu va dong tac gia (2007) ciing cho thay,
khi khau cia cac cdy tir boi 16n hon cay ludng
boi, trong khi d6, Meenakshi va dong tac gia
(2014) ciing cho thiy kich thudc 18 khi khau va
chiéu dai 1a 16n hon trong khi mat d¢ khi khéu it
hon. Trong lac d6, khi quan sat khi khau trén
cac chdi duge xir Iy véi oryzalin cho thay, kinh
thudc cua khi khau thuong 16n hon va co hinh
dang bat thuong so véi nhimg chdi ddi ching
(Hinh 3e, f) va kich thudc khi khau tir 40,12 pm
dén 47,56 um ciing cho thay hinh thanh da boi
dang kham gifra cay ludng bdi (2n = 2x) va cay
tor boi (2n = 4x) vai 2 dinh peak thu dugc tuong
tu v6i hinh 4b. Trong khi d6, cdy cé kich thudc
khi khau 71,25 um dugc xac dinh 1a cay tir boi
(2n = 4x) chi xuat hién 1 dinh peak nam khoang
120 FL (Hinh 4c). Parson va Benchamas (2001)

da cho thay kich thudc 16 khi khau khi dugc xtr
ly voi oryzalin & thé hé MV3 dai hon (28 um)
trong khi cdy dbi chung 1a (19 pm). Nhu vay,
két hop giita phuong phép do kich thuéc khi
khau va phuong phap flow cytometry da xac
dinh dugc da bdi dang kham gitra cdy ludng boi
(2n = 2x) va cay tor boi (2n = 4x) va da boi ¢
dang t bdi (2n = 4x) trong qua trinh xtr ly voi
colchicine va oryzalin.

KET LUAN

Khi ting nong d6 va thoi gian xir 1y véi
colchicine va oryzalin da 4nh hudng téi qua
trinh sinh trudng ciing nhu sy bién di vé mat
hinh thai chdi lan Kim Tuyén nudi cdy in vitro.
Két qua cho thiy, chdi dugc xir Iy tir 24 — 48
gid voi ndng do tir 2 — 10 pM colchicine va tir
40 — 100 pM oryzalin da xuat hién nhimng bién
di vé mat hinh thai tir 10,00% — 16,00% va céac
chdi nay c6 xu huéng phuc hodi sau nhiéu lan
cdy chuyén. Cay ludng bdi (2n = 2x) c6 kich
thude khi khau trung binh khoang 33,50 um &
d6 phong dai x100 va khi do bang phuwong phap
flow cytometry cho két qua véi dinh peak & 70
FL. Phuong phap do flow cytometry cho thiy
cac cdy c6 chiéu dai kich thu6c khi khau tir
40,12 um dén 50,00 pm déu o dang thé kham
gifra cay ludng boi (2n = 2x) va cay tir bdi (2n =
4x) véi 2 dinh peak 70 FL va 90 FL. Cay c6
chiéu dai kich thudc khi khau tir 52,03 um dén
71,25 um dugc x4c dinh 1a cay to bdi (2n = 4x)
v6i dinh peak nam khoang 120 FL.

Lo&i cdm on: Nghién cuu nay duoc tai tro boi
Quy Phat trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai ma sé 106.01-2019-
48 va Vién Nghién ciru Khoa hoc Tdy Nguyén.

TAI LIEU THAM KHAO

Awoleye F, Van DM, Dolezel J, Novak FJ (1994)
Nuclear DNA content and in vitro induced somatic
polyploidization cassava (Manihot esculenta Crantz)
breeding. Euphytica 76: 195-202.

Belitsky I, Bersenev VNA (1999) Jewel orchids.
Mag Amer Orchid Soc 1999: 33-37.

Beyene D, Thunya T, Shermarl W, Benya M (2013)
113



Induced mutation by colchicine treatment of somatic
embryos in ‘Namwa’ Banana (Musa sp. ABB). Inter
Trans J Engin Manag Appl Sci Tech 4(4): 311-320.

Carine S, Cacilda BDV (2009) Chromosome
duplication in Brachiaria (A. Rich.) Stapf allows
intraspecific crosses. Crop Breed Appl Biotech 9:
328-334.

Carvalho MDJDSD, Gomes VB, Souza ADS, Aud
FF, Santos SJA, Oliveira EJ (2016) Inducing
autotetraploids in cassava using oryzalin and
colchicine and their in vitro morphophysiological
effects. Gen Mol Res 15(2): 1-14.

Chung HH, Shi SK, Huang B, Chen JT (2017)
Enhanced agronomic traits and medicinal
constituents of autotetraploids in Anoectochilus
formosanus Hayata, a top-grade medicinal orchid.
Molecules 22: 1-13.

Compton ME, Mize CW (1999) Statistical
considerrations for in vitro reasearch: 1 - birth of an
idea to collecting data. In Vitro Cell Dev-Plant 35:
115-121.

Dolezel J, Binarova P, Lucretti S (1989) Analysis of
nuclear DNA content in plant cells by flow
cytometry. Biol Plant 31: 113-120.

Duncan DB (1955) Multiple range and multiple F
tests. Biometrics 11(1): 1-42.

Harbard JL, Griff in AR, Foster S, Brooker C, Kha
LD, Koutoulis A (2012) Production of colchicine-
induced autotetraploids as a basis for sterility
breeding in Acacia mangium Willd. Forestry 85:
427-436.

He CN, Wang CL, Guo SX, Yang JS, Xiao PG
(2006) A novel flavonoid glucoside from
Anoectochilus roxburghii (Wall.) Lindl. J Integrat
Plant Biol 48(3): 359-363.

Josephine UA, Chimezie E, Bosa EO (2015) Effect
of oryzalin treatments on polyploidy induction,
phenotypic and quantitative traits Zehneria
capillacea (Shumach.) C. Jeffrey. Inter J Trop Agr
33(3): 2067-2073.

Lam HK, Harbard JL, Koutoulis A (2014) Tetraploid
induction of Acacia crassicarpa using colchicine and
oryzalin. J Tro For Sci 26(3): 347-354.

Lam Ngoc Phuong, Nguyén Kim Hing (2010) Tao
cay dua hau tor boi bang xur ly colchicine in vitro.

114

Vii Qudc Luan et al.

Tap chi Khoa hoc (Truong Pgai hoc Can Tho) 16a:
234-244.

Lé Duy Thanh (2001) Co sé di truyén chon giong
thyc vat, NXB Khoa hoc va Ky thuat, tr. 67-97.

Liang WL, Chen RC, Chiang YJ, Su CH, Yang LL,
Yen KL (1990) Study of Anoectochilus species. 1.
Study on the physiological activities of Jin-Sian-
Lian. Formosan Sci 43: 47-58.

Lin CC, Huang PC, Lin JM (2000) Antioxidant and
hepatoprotective effects of  Anoectochilus

formosanus and Gynostemma pentaphyllum. Amer J
Clin Med 28(1): 87-96.

Lin CC, Namba T (1981a) Pharmacognostical
studies on the crude drugs of Orchidaceae from
Taiwan (VI) on “kim soan lian” (1). Shoyakugaku
Zasshi 35: 262-271.

Lin CC, Namba T (1981b) Pharmacognostical
studies on the crude drugs of Orchidaceae from
Taiwan (VII) on “kim soan lian” (2). Shoyakugaku
Zasshi 35: 272-286.

Liu G, Li Z, Bao M (2007) Colchicine induction
chromosome doubling in Platanus acerifolia and its
effect on plant morphology. Euphytica 157: 145-154.

Liu ZL, Liu Q, Xiao B, Zhou J, Zhang JG, Ya Li
(2013) The vascular protective properties of
kinsenoside isolated from Anoectochilus roxburghii
under high glucose condition. Fitoterapia 86: 163-170.

Madon M, Clyde MM, Hashim H, Mohd YY, Mat
H, Saratha S (2005) Polyploidy induction of oil palm
through colchicine and oryzalin treatments. J Oil
Palm Res 17: 110-123.

Meenakshi D, Ram AS, Ved PG, Sumer SP (2014)
Cytomorphological investigations in colchicine-
induced polyploids of Lablab purpureus (L.) Sweet.
Ind J Biotech 13: 347-355.

Nguyén Thi Ly Anh, Nguyén Thi Thanh Phuong, Hb
Thi Thu Thanh, Lé Hai Ha, Nguyén Thi Han (2014)
Tao dong cam chuéng (Dianthus chinensis) da boi
b:?mg xur Iy colchicine in vitro. Tap chi Khoa hoc va
Phat trién 12(8): 1322-1330.

Parson S, Benchamas S (2001) Some chemical
treatments on Kluai Khai through tissue culture for
mutation breeding. Nat Sci 35: 231-241.

Premjet S, Premjet D (2016) Induction of mutation
in Jatropha curcas L by treatment with mitotic
inhibitors. Aus J Bas Appl Sci 10(6): 77-85.



Tap chi Cong nghé Sinh hoc 18(1): 103-116, 2020

Russell G (2004) Stomatal guard cell measurements
using leaf prints. CS4 J 4: 137-139.

Schenk RU, Hildebrandt AC (1972) Medium and
techniques  for induction and growth of
monocotyledonous and dicotyledonous plant cell
cultures. Can J Bot 50: 199-204.

Stanys V, Weckman A, Staniene G (2003)
Polyploidization of Japanese quince plants
(Chaenomeles japonica), In: Japanese quince -
potential fruit crop for northern Europe, Stanys V,
Weckman A, Staniene G (Eds), 19-28 pp.

Suthana K, Thunya T, Anchaya M, Shermarl W
(2012) Effect of colchicine on increasing pollen
viability in a Curcuma hybrid (Curcuma
sparganifolia x C. parvifl ora). Nat Sci 46: 363-370.

Vi Qué)c Luan, Nguyén Ba Nam, Vi Thi Hién,
Nguyén Phic Huy, Hoang Thanh Tung, Tran Cong
Luén, Duong Tén Nhuyt (2017) Anh hudng cua thé
tich va diéu kién thoang khi trong nudi cdy in vitro
va dinh tinh adenosine trong cdy lan Kim Tuyén
(Anoectochilus setaceus Blume). Tap chi Cong nghé
Sinh hoc 15(2): 307-317.

Vi Quéc ,Luzfm, Tran Dinh Phuong, "ljrﬁn Cong Luan,
Duong Tan Nhyt (2015) Vi nhan giong va dinh tinh
hoat chat PB-sitosterol trén cdy lan Kim Tuyén

(Anoectochilus setaceus Blume). Tap chi Cong nghé
Sinh hoc 13(4): 1113-1125.

Wang LF, Huang J, Lin X (2010) Polyploidy in
Anoectochilus roxburghii induced by colchicine in
vitro. Acta Agr Zhejiangensis 22(6): 760-763.

Witayaporn P, Kanchit T, Ngarmnij C, Nathinee P
(2015) Alteration of Spathoglottis eburnea Gagnep.
Ploidy level after colchicine treatments. Walailak J
Sci Technal 12: 1-15.

Wu HZ, Zheng S, He Y, Yan G, Bi Y, Zhu Y (2007)
Diploid female gametes induced by colchicine in
oriental Lilies. Sci Hort 114: 50-53.

Yang N, Rong E, Li Q, Dong J, Du T, Zhao X, Wu
Y (2015) Tetraploid induction and identification of
Gossypium arboretum. Agr Sci 6: 436-444.

Ye S, Shao Q, Zhang A (2017) Anoectochilus
roxburghii: A review of its phytochemistry,
pharmacology, and clinical applications. J
Ethnopharmacol 209: 184-202.

Zhang FS, Yali LV, Zhao Y, Guo SX (2013)
Promoting role of an endophyte on the growth and
contents of kinsenosides and flavonoids of
Anoectochilus formosanus Hayata, a rare and
threatened medicinal orchidaceae plant. J Zhejiang
Univ-Sci B 14(9):785-792.

EFFECT OF COLCHICINE AND ORYZALIN TREATMENT ON POLYPLOID

INDUCTION AND
CULTURED IN VITRO

MORPHOGENESIS

OF Anoectochilus setaceus Blume

Vu Quoc Luan', Do Thi Thuy Tam', Nguyen Phuc Huy', Hoang Thanh Tung', Vu Thi Hien',
Do Manh Cuongl, Bui Van The Vinhz, Duong Tan Nhut'

!Tay Nguyen Institute of Scientific Research, Vietnam Academy of Science and Technology
’Ho Chi Minh City Univeristy of Technology (HUTECH)

SUMMARY

Jewel orchid (Anoectochilus setaceus Blume) is one of the important medicinal plants used for
many common diseases treatment such as hypertension, diabetes, and heart, liver and lung diseases,
as well as improving the health in general. Polyploid induction using colchicine and oryzalin has
been widely performed in various types of crops and could be considered a valuable tool for plant
breeding. In the present study, in vitro young shoots of A. setaceus Blume (1 cm in height) were
treated with different concentrations of colchicine (0, 1, 2, 4, 6, 8, and 10 uM) and oryzalin (0, 10,
20, 40, 60, 80, and 100 uM) at different durations (0, 12, 24, 36, and 48 h). The results showed that
shoots with length of treatment from 24 to 48 h and the concentrations from 2 to 10 pM of
colchicine and from 40 to 100 pM of oryzalin appeared morphological differences (10.00% -
16.00%) but the tendency to return to normal of these shoots after several times of sub-culture was
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observed. Stomatal length had a close correlation with the level of ploidy. Diploid plantlets (2n =
2x) had the average stomatal length of 33.50 um when observed under an optical microscope at
100x magnification and corresponding to the peak at 70 FL in flow cytometric DNA histogram. In
all identified polyploid plantlets, the stomatal lengths were greater than 40.12 um. Moreover, flow
cytometric analysis indicated that plantlets with stomatal lengths ranged from 40.12 to 50.00 pm
were diploid-tetraploid mosaicisms represented by two separate peaks at 70 FL and 90 FL. Finally,
samples treated with 4, 6, and 8 uM colchicine with treatment time of 48 h, and 60 pM oryzalin
with treatment time of 24 h that had stomatal lengths ranged from 52.03 to 71.25 um were
determined to be tetraploid (2n = 4x) represented by a peak at 120 FL position.

Keywords: Anoectochilus, morphogenesis, polyploid induction, stomata, tetraploid
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